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Absence  of  True  Seroreversion  of  HIV-1 
Antibody  in  Seroreactive  Individuals 

Michael  J.  Roy,  MD;  James  J.  Damato,  PhD;  Donald  S.  Burke,  MD 


Objectives. — First,  to  determine  whether  there  is  evidence  for  loss  of  human 
immunodeficiency  virus  type  1  (HIV-1 )  antibody  in  seroreactive  individuals.  Second, 
if  true  seroreversion  occurs,  to  determine  its  incidence  relative  to  errors  in  the  test¬ 
ing  process. 

Design. —  A  retrospective  cohort  study  reviewing  the  results  of  5  446 1 61  HIV-1 
antibody  tests  performed  on  2  580  974  individuals  (the  US  Army  HIV  Data  System) 
from  1985  through  1992.  For  all  patients  with  one  or  more  seroreactive  sample  fol¬ 
lowed  by  one  or  more  nonreactive  sample,  we  examined  available  records  and  re¬ 
tested  the  samples. 

Participants. — Serum  samples  had  been  obtained  from  active-duty  and  retired 
military  personnel,  their  dependents,  and  applicants  to  the  military. 

Results. — Of  491 1  individuals  reported  to  be  seroreactive  for  HIV-1  by  two  in¬ 
dependent  samples,  only  six  were  potential  seroreverters.  Review  of  the  six  cases 
revealed  that  five  actually  were  HIV-seroreactive  patients  who  had  samples  from 
nonreactive  individuals  mistakenly  attributed  to  them,  while  the  sixth  had  a  testing 
error  proven  by  retesting  the  discrepant  specimen.  Errors  in  the  testing  process 
were  identified  (n=23)  or  suspected  (n=3)  in  another  26  individuals  who  had  not  had 
independent  confirmation  of  reactivity  by  a  second  sample.  The  cumulative  error 
rate  was  12.4  per  1  million  patients  tested.  An  additional  group  of  31  uninfected  in¬ 
fants  appeared  to  serorevert  due  to  loss  of  antibody  acquired  from  their  HIV-1 - 
infected  mothers. 

Conclusions. — Review  of  this  database  demonstrates  no  evidence  for  true  se¬ 
roreversion  of  HIV-1  antibody  status.  We  conclude  that  if  seroreversion  occurs  at 
all,  it  is  exceedingly  rare.  In  fact,  most  (if  not  all)  cases  of  apparent  seroreversion 
represent  errors  of  attribution  or  testing. 

(/AIWA  199.S2692876-2879) 


HUMAN  immunodeficiency  vinis  type 
1  (HIV-1),  the  etiologic  agent  of  the  ac¬ 
quired  immunodeficiency  syndrome 
(AIDS),  can  be  transmitted  by  sexual 
intercourse,  by  sharing  of  needles  among 
intravenous  drug  users,  by  transfusion 
of  blood  or  blood  products,  and  trans- 
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placentally  or  perinatally  from  mother 
to  fetus.'^  Infection  with  HIV-1  is  com¬ 
monly  identified  by  the  presence  in  the 
serum  of  antibodies  to  specific  viral 
structural  antigens.  A  highly  sensitive 
enzyme-linked  immunosorbent  assay 
(ELISA)  and  a  more  specific  Western 
blot  are  the  most  popular  antibody  tests, 
while  a  recombinant  enzyme  immunoas¬ 
say  (El  A)  and/or  a  radioimmunoprecip- 
itation  assay  are  generally  used  only  if 
diagnostic  uncertainty  persists.^  The  de¬ 
velopment  of  antibodies  to  HIV-1  typ¬ 
ically  occurs  3  to  12  weeks  after  infec¬ 
tion,  although  significant  delays  in  se¬ 
roconversion  have  been  reported.'*'" 
While  hundreds  of  thousands  of  se¬ 
ropositive  patients  have  experienced 


progressive  immunosuppression  and/or 
life-threatening  opportunistic  infections, 
two  reports®^  in  the  medical  literature 
have  attempted  to  document  a  total  of 
five  seroreverters  who  would  appear  to 
have  lost  previously  detectable  HIV-1 
serum  antibodies.  One  was  an  isolated 
report  of  the  wife  of  a  hemophiliac  who 
was  transiently  reactive  by  ELISA 
alone“;  the  other  four  cases  were  culled 
by  the  Multicenter  AIDS  Cohort  Study 
from  their  1000  reportedly  seroreactive 
patients.’  However,  none  of  the  cases 
had  documented  seroreactivity  by  a  sec¬ 
ond  independent  sample  prior  to  appar¬ 
ent  seroreversion,  and  neither  report 
incorporated  a  thorough  search  for  po- 
tentid  errors  that  could  explain  the  find¬ 
ings.  Subsequently,  Holmberg  et  aP  ex¬ 
amined  three  cohorts  involving  a  total 
of  660  seroreactive  patients  and  identi¬ 
fied  16  potential  seroreverters.  Again, 
seroi..  activity  was  not  documented  by 
two  independent  specimens,  but  a  sys¬ 
tematic  review  identified  11  clerical  er¬ 
rors  and  eight  testing  errors  responsi¬ 
ble  for  the  16  cases. 

Because  of  the  rarity  of  seroreversion 
(if  it  indeed  occurs),  we  felt  that  a  di¬ 
rected  analysis  of  a  much  larger  data¬ 
base  was  necessary  to  determine  the 
potential  for  true  seroreversion  and  to 
estimate  its  incidence  relative  to  the  test¬ 
ing  of  samples  and  the  recording  of  data. 
This  is  important  in  helping  to  define 
the  parameters  of  the  natural  history  of 
HIV  infection,  as  well  as  in  determining 
blood  bank  policy  regarding  donations 
from  individuals  with  a  history  of 
seroreactivity. 

METHODS 

Data 

The  US  Department  of  the  Army  be¬ 
gan  testing  all  new  recruits  for  HI  V-1  in 
October  1985.  All  active-duty  army  per¬ 
sonnel  have  been  tested  annually,  be¬ 
ginning  in  January  1986.  Applicants  for 
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Table  1. — Potential  Seroravetters 


PaUant  No. 

Saz 

Typa  of  Error 

Data 

1 - 

EUSA 

TestRaaults* 

WB 

— 1 

EM 

1 

F 

Attribution 

6/86 

■f 

4- 

6/86 

+ 

+ 

+ 

7/86t 

- 

- 

- 

7/86t 

- 

- 

- 

7/86t 

- 

- 

- 

2 

M 

Attribution 

6/86 

+ 

+ 

6/86 

♦ 

•f 

+ 

7/86* 

- 

- 

- 

3 

M 

Attribiition 

4/86 

■f 

+ 

5ffi6 

+ 

+ 

+ 

5/86t 

- 

- 

- 

5«6t 

- 

- 

- 

8/86t 

- 

- 

4 

F 

Attribution 

6«6 

+ 

■f 

7/86 

•f 

4- 

•f 

7/86t 

- 

- 

- 

7/86t 

- 

- 

- 

5 

F 

Testing 

9/86 

•f 

+ 

+ 

9m6 

+ 

•f 

4- 

12/86:  retest  6/89 

NO:  + 

NO:  + 

6«7 

•f 

•f 

4- 

7/87 

+ 

4- 

9«7 

♦ 

+ 

4- 

6 

M 

Ufxietermined 

1CV91:  retest  7/92 

+ 

+;  + 

+;  4- 

1/92:  retest  7/92 

+;  + 

+;  + 

3«2;  retest  7/92 

S/92:  retest  7/92 

9/92 

♦ 

♦ 

+ 

*ELISA  indicates  enzyme-tinksd  imnninosoibent  assay:  WB,  Western  btot;  EIA,  enzyme  Immunoassay:  -f,  re¬ 
active;  nonreacttve:  and  NO,  not  done. 
tSample  found  to  have  been  drawn  from  a  different  famify  member. 
tSample  fourxt  to  have  been  drawn  from  an  urrrelated  individual. 


army,  army  reserves,  and  the  Na- 
tionai  Guard  have  also  been  tested.  Some 
military  dependents  and  retirees  have 
been  tested  at  their  request  or  at  the 
discretion  of  their  physicians.  Through 
June  1992,  a  total  of  5446 161  samples 
obtained  ^m  2580974  individuals  had 
been  tested.  All  test  results  have  been 
retained  in  the  computer-based  US 
Aiw  HIV  Data  System  (USAHDS), 
facilitating  this  analysis. 

Our  testing  algorithm  for  distinguish¬ 
ing  seroreactivity  has  been  described.’*-*" 
The  algorithm  includes  an  ELISA  (Ab¬ 
bott  Laboratories,  North  Chicago,  Ill, 
or  DuPont  Laboratories,  Wilmington, 
Del),  a  Western  blot  (DuPont  Laltora- 
tories,  Wilmington,  Del),  a  highly  sen¬ 
sitive  protein-based  EIA  (Recombigen 
HIV-EIA,  Cambridge  Bioscience, 
Worcester,  Mass),  and/or  a  radioimmu- 
noprecipitation  assay.  It  is  important  to 
note  that  in  August  1987,  an  improved 
Western  blot  became  available,  increas¬ 
ing  the  sensitivity  and  specificity  of  the 
testing  process.  In  rare  instances  when 
results  were  inconclusive  after  all  four 
types  of  testing,  the  tests  were  repeat¬ 
ed  and/or  additional  samples  were  ob¬ 
tained. 

A  retrospective  computer-directed  re¬ 
view  of  the  USAHDS  database  selected 
all  patients  reported  to  have  had  a  re¬ 
active  test  result  followed  at  a  later  date 
by  a  nonreactive  result.  All  serum  sam¬ 
ples  had  been  stored  in  test  tubes  at 
-20'’C  at  the  Walter  Reed  Army  Insti¬ 
tute  of  Research,  Washington,  DC.  Sam¬ 
ples  identified  in  the  computer  search 
were  retrieved  for  retesting  and  tube 
labels  were  reviewed.  Labels  for  sam¬ 
ples  collected  before  August  1987  bore 
the  testee’s  name  and  social  security 
number  (SSN),  except  for  military  de¬ 
pendents.  For  dependents,  their  own 
name  was  accompanied  by  the  SSN  of 
the  soldier  through  whom  they  were  el¬ 
igible  for  care.  Use  of  the  soldier’s  SSN 
with  the  name  of  their  dependent  is  stan¬ 
dard  throughout  the  military  for  identi¬ 
fication  purposes.  Beginning  in  August 
1987,  names  and  SSNs  were  replaced  on 
the  labels  by  five-digit  sample  codes.  Also 
beginning  in  1987,  two-digit  family  mem¬ 
ber  prefixes  were  recorded  in  the  data¬ 
base  with  the  SSNs,  decreasing  confu¬ 
sion  of  samples  within  families  by  giving 
each  meml^  a  unique  identifier. 

Written  records  of  ELISA  and  West¬ 
ern  blot  results  were  reviewed  and  com¬ 
pared  with  results  recorded  in  the  com¬ 
puter  database.  Photographs  of  the 
Western  blots  were  reviewed  and  com¬ 
pared  with  the  Avritten  and  computer¬ 
ized  results.  Individual  patient  records 
were  reviewed,  when  available,  for  re¬ 
ports  of  test  results,  evidence  of  active 
HIV  infection,  and  other  illnesses  that 


could  be  responsible  for  false-reactive 
results.  In  several  cases,  physicians  who 
cared  for  study  cases  were  contacted  to 
provide  additional  information  regard¬ 
ing  patients’  clinical  status. 

Definitions 

For  the  purposes  of  the  study,  we 
used  the  following  definitions: 

Potential  Seroreverter. — An  individ¬ 
ual  having  two  recorded  reactive  sam¬ 
ples  followed  by  a  recorded  nonreactive 
sample. 

Tm  Seroreverter. — An  individual  hav¬ 
ing  two  reactive  samples  confirmed  by 
retesting  and  confirmed  to  belong  to  that 
individual,  followed  by  a  nonreactive  sam¬ 
ple  confirmed  in  the  same  manner. 

Attributional  Error. — A  case  in  which 
a  sample  from  one  patient  was  inappro¬ 
priately  attributed  to  another  patient, 
most  often  ascertained  by  reviewing  the 
labels  on  the  test  tubes  containing  sera. 

Transcriptional  Error. — A  case  in 
which  a  test  result  was  erroneously  tran¬ 
scribed,  either  on  paper  or  into  the  com¬ 
puter  database.  These  were  ascertained 
by  the  direct  comparison  of  Western 
blot  photographs  and  written  and  com¬ 
puterized  results. 


Testing  Error. — A  case  in  which  re¬ 
testing  of  a  sample  resulted  in  a  differ¬ 
ent  result  than  was  originally  obtained. 

RESULTS 

Of  the  almost  2.6  million  individuals 
tested  by  June  1992,  a  total  of  4911 
(0.19%)  were  reactive  on  two  indepen¬ 
dent  samples.  Sixty-three  individuals 
had  a  nonreactive  test  result  when  re¬ 
tested  at  a  later  date,  including  31  un¬ 
infected  infants  who  transiently  carried 
antibodies  acquired  from  their  HlV-in- 
fected  mothers.  The  other  32  individu¬ 
als  (31  adults,  one  child)  included  26  who 
had  only  a  single  reactive  result  record¬ 
ed  prior  to  a  nonreactive  test.  Thus,  in 
this  large  database,  only  six  patients 
met  our  definition  of  potential  serore¬ 
verter. 

We  carefully  evaluated  each  of  the  six 
potential  seroreverters  by  the  methods 
described.  All  were  adults;  three  were 
women  and  three  were  men.  Five  have 
since  died  of  complications  from  AIDS 
or  intravenous  drug  use,  while  the  clin¬ 
ical  status  of  one  individual  is  unknown. 
Review  of  labels  on  the  samples  revealed 
that  for  four  of  the  six  individuals,  the 
sole  nonreactive  sample  had  been  drawn 
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Table  3. — All-Cause  Errors  in  Testing 


Yaw 

No.  otTaala 

No.  ol 

Patlanta  Taalad 

No.  of  Errora 

Errora  par  1 000000 
PManla  Taatad 

1985  and  1986 

541  947 

509670 

17 

33.4 

1987 

948374 

803804 

B 

10.0 

1968 

798397 

714939 

4 

5.6 

1989 

955  G64 

841816 

1 

1.2 

1990 

1021243 

882  563 

0 

0 

1991 

881592 

760455 

1 

1.3 

1992 

298944 

288639 

1 

3.5 

Total 

5446 161 

2  580974’ 

32 

12.4 

’Does  nol  correspond  to  sum  ol  values  in  column  because  numerous  patients  were  tested  in  more  than  1  year 


Table  2. — Errors  in  Patient  With  Nonreactive 
Samples  After  a  Sngle  Reactive  Sample 


TypaolEirer 

No.  of  Patlanla 

Attribution 

11 

Tranacriptkm 

6 

Tasting 

6 

Undatermined 

3 

Total 

26 

from  a  different  patient.  An  explanation 
for  the  attributional  error  was  readily 
available  in  every  case.  For  three  of  the 
four,  after  each  had  confirmed  antibody 
reactivity,  other  family  members  were 
tested;  none  of  the  family  members  were 
reactive  and  their  results  were  errone¬ 
ously  recorded  under  the  name  of  the 
infected  individual  (Table  1,  patients  1, 
3,  and  4).  Patient  2  was  the  only  case  of 
the  four  not  resulting  from  intrafamilial 
misattribution;  a  nonreactive  result  from 
an  unrelated  individual  with  a  similar 
surname  was  misattributed  to  patient  2 
the  month  after  he  had  been  diagnosed 
with  infection  on  the  basis  of  two  reac¬ 
tive  samples. 

For  patient  5,  a  testing  error  was  iden¬ 
tified.  Her  initial  reactive  specimen  had 
been  confirmed  by  a  second  reactive 
sample  2  weeks  later.  A  third  sample 
taken  3  months  after  the  first  was  re¬ 
portedly  nonreactive  by  ELISA,  and  in 
accord  with  the  algorithm,  it  had  not 
been  subject  to  further  testing.  How¬ 
ever,  when  we  tested  this  sample  it  was 
strongly  reactive  by  EIA  and  Western 
blot.  Furthermore,  samples  obtained  6, 
7,  and  9  months  after  the  discrepant 
specimen  were  all  strongly  reactive.  In 
fact,  the  patient  has  since  died  of  com¬ 
plications  of  AIDS. 

Patient  6  had  two  reactive  samples 
followed  by  a  nonreactive  sample.  He 
demonstrated  progression  of  disease, 
with  a  declining  CD4  cell  count,  and  has 
since  died  from  complications  relating 
to  recurrent  intravenous  drug  use.  T  wo 
more  strongly  reactive  samples  were 
obtained  2  and  6  months  after  the  non¬ 
reactive  specimen.  Retesting  of  the  first 
four  samples  confiiTned  the  original  re¬ 
sults.  Review  of  the  laboratory  records 
at  the  site  of  his  medical  care  corrobo¬ 
rates  that  samples  were  obtained  in  Oc¬ 
tober  1991,  and  January,  May,  and  Sep¬ 
tember  1992;  however,  there  is  no  record 
of  an  HIV  antibody  test  having  been 
requested  and/or  obtained  in  March  1992, 
when  the  USAHDS  database  attrib¬ 
uted  a  nonreactive  sample  to  this  indi¬ 
vidual.  The  clinicians  who  had  seen  the 
patient  in  March  1992  did  not  recall  hav¬ 
ing  requested  an  HIV-1  antibody  test 
on  him  at  that  time.  Their  clinic  records 
and  the  patient’s  personal  file  did  not 
show  that  an  antibody  test  was  planned, 
requested,  or  obtained. 

We  also  evaluated  each  individual  who 


had  a  single  reactive  sample  followed  by 
one  or  more  nonreactive  samples  (Table 
2).  Although  this  group  of  individuals 
had  not  met  our  criteria  for  HIV-1  in¬ 
fection,  we  analyzed  their  cases  in  order 
to  facilitate  comparisons  with  previous 
reports  that  did  include  such  patients. 
In  this  group,  we  found  errors  of  attri¬ 
bution  (n=li),  transcription  (n=6),  and 
testing  (n=6).  Again,  attributional  er¬ 
rors  were  primarily  intrafamilial  (nine 
of  11).  The  six  transcriptional  errors 
were  equally  divided  between  errone¬ 
ous  entrance  of  results  on  written 
records  and  erroneous  transfer  of  re¬ 
sults  from  written  records  into  the  com¬ 
puter.  For  half  the  testing  errors,  the 
more  accurate  Western  blot  that  had 
become  available  since  the  initial  tests 
was  a  factor  in  the  reversal.  For  three 
of  the  26  patients,  our  systematic  re¬ 
view  did  not  identifv  a  specific  error. 
The  first  was  a  48-year-old  man  who 
initially  had  an  HIV-1  antibody  test  per¬ 
formed  because  of  a  history  of  intermit¬ 
tent  adenopathy  and  recurrent  pharyn¬ 
gitis.  The  test  was  reactive  by  ELISA, 
strongly  reactive  by  EIA,  and  moder¬ 
ately  reactive  by  Western  blot.  Retest¬ 
ing  of  this  sample  demonstrated  strong 
reactivity  by  EIA  and  Western  blot. 
However,  two  other  samples  drawn  12 
and  15  days  after  the  initial  sample  were 
completely  nonreactive  both  initially  and 
when  retested.  The  tube  labels  all  bore 
the  same  identity.  The  patient  remains 
alive  and  without  evidence  of  HIV-1  in¬ 
fection.  The  other  two  individuals  were 
tested  at  a  time  when  names  no  longer 
appeared  on  the  samples.  Both  were 
mie  active-duty  US  Army  personnel 
stationed  in  Germany  at  the  time  of  test¬ 
ing,  rendering  retrieval  of  clinical  data 
difficult.  Unfortunately,  they  have  been 
lost  to  follow-up.  One  had  a  strongly 
reactive  sample,  followed  by  nonreac¬ 
tive  samples  2,  3,  and  7  months  later, 
results  were  confirmed  by  retests.  The 
othe-  ’  '  a  moderately  reactive  sample 
foil,  jy  nonreactive  samples  2  weeks 

and  ;  ths  later,  also  confirmed  by 
retests. .dl,  32  patients  with  suspect¬ 
ed  or  proven  errors  were  identified.  This 
yields  a  cumulative  error  rate  of  12.4 


per  1  million  patients  tested  from  1985 
through  1992  (Table  3). 

COMMENT 

This  is  by  far  the  largest  evaluation  to 
date  of  potential  HIV-1  seroreversion. 
Of  nearly  2.6  million  individuals  tested, 
only  six  could  legitimately  be  consid¬ 
ered  potential  seroreverters.  For  five  of 
the  six,  a  readily  identifiable  error  was 
responsible  for  the  apparent  serorever¬ 
sion.  Although  a  specific  error  was  not 
identified  in  the  sixth  case,  serorever¬ 
sion  was  effectively  ruled  out  by  both 
clinical  progression  and  subsequent  an¬ 
tibody  tests.  In  fact,  the  pattern  of 
strongly  reactive  specimens  2  months 
before  and  2  months  after  the  lone,  en¬ 
tirely  nonreactive  sample  clearly  sug¬ 
gests  that  the  discrepant  sample  was 
obtained  from  a  different  individual.  Un¬ 
fortunately,  retrospective  delineation  of 
an  attributional  error  occurring  after 
1987  is  difficult,  because  of  the  elimina¬ 
tion  of  patient  names  and  SSNs  from 
tube  labels. 

Most  (if  not  all)  of  the  errors  identi¬ 
fied  are  human  errors.  This  is  readily 
apparent  for  attributional  and  transcrip¬ 
tional  errors,  but  also  may  be  true  for 
what  we  have  classified  as  testing  er¬ 
rors.  A  change  in  a  result  on  retesting 
may  indicate  a  technical  problem  with 
the  original  test  kit,  but  this  should  be 
detected  by  the  mandated  testing  of 
known  controls.  Human  error  could  be 
responsible  for  contaminating  samples, 
improperly  combining  serum  and  re¬ 
agents,  or  incorrect  initial  recording  of 
results.  Since  even  human  error  is  un¬ 
common,  it  can  be  best  controlled  by 
repeating  all  procedures  twice.  The  ef¬ 
fectiveness  of  such  a  policy  is  readily 
evidenced  by  the  elimination  of  most 
cases  of  false  seroreversion  simply  by 
requiring  that  patients  have  two  inde¬ 
pendent  samples  verified  as  seroreac- 
tive  before  they  are  considered  infect¬ 
ed.  Double  entry  of  results,  both  on  pa¬ 
per  and  into  a  computer  database,  with 
comparison  of  entries,  should  eliminate 
the  great  majority  of  transcriptional  er¬ 
rors.  Testing  errors  can  be  controlled 
by  simply  repeating  the  tests.  The  abil- 
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ity  to  limit  errors  is  evidenced  by  the 
marked  decline  in  the  error  rate  during 
the  course  of  this  study  (Table  3),  par- 
•  ticularly  the  drop  in  attributional  errors 
after  the  1987  introduction  of  family 
member  prefixes.  Even  If  careful  meth¬ 
ods  including  duplication  are  used,  er¬ 
rors  will  occur,  but  one  error  in  hun¬ 
dreds  of  thousands  of  tests  may  be  an 
acceptable  rate. 

The  Multicenter  AIDS  Cohort  Study 
reported  four  cases  of  apparent  sero- 
reversion  among  KXX)  seroreactive  men. ' 
In  every  case,  seroreactivity  had  not 
been  confirmed  by  a  second  sample  pri¬ 
or  to  the  purported  seroreversion. 
Therefore,  their  patients  are  similar  to 
those  in  our  Table  2.  Although  the  in¬ 
vestigators  seem  to  have  effectively 
ruled  out  errors  of  attribution,  our  study 
would  suggest  that  errors  in  the  testing 
process  or  in  the  transcription  of  results 
may  be  responsible  for  their  findings. 
More  importantly,  it  elucidates  the  im¬ 
portance  of  not  labeling  an  individual  as 
seroreactive  until  he  or  she  has  had  se¬ 
roreactivity  confirmed  by  a  second  sam¬ 
ple.  In  fact,  we  had  three  patients  with 
a  single  reactive  specimen  for  whom  our 
systematic  review  failed  to  distinguish 
a  specific  error.  Whereas  previous  in¬ 
vestigators  may  have  considered  them 
to  be  potential  seroreverters,  we  be¬ 
lieve  that  it  is  not  accurate  to  label  them 
as  seroreverters  due  to  the  lack  of  con¬ 
firmation  of  initial  seroreactivity. 

The  impact  of  this  approach  on  esti¬ 
mated  prevalence  of  potential  serorever¬ 
sion  is  significant.  In  the  Multicenter  Co¬ 
hort,’  the  incidence  would  drop  from  0.004 
to  0.  The  risk  of  error  and  the  conse¬ 
quences  of  misdiagnosis  are  too  great 
when  seroreactivity  is  determined  based 
on  the  results  of  a  single  specimen.  In 
Holmberg  et  al,“  it  is  not  possible  to  dis¬ 
tinguish  how  many  of  their  16  cases  had 
confirmed  seroreactivity,  but  presumably 
it  would  have  been  very  few.  They  cal¬ 
culate  an  error  rate  of  0.0 1 15,  based  on  19 
errors  after  1658  tests  performed.  Using 
similar  calculations,  we  are  able  to  de¬ 
rive  an  error  rate  of  0.(XK)00588,  based  on 
32  known  or  presumed  errors  after 
5  446 161  tests  performed.  Moreover,  this 
rate  would  drop  to  about  one  in  1  million 
if  two  samples  were  required  to  confirm 
seroreactivity. 

Although  the  prevalence  of  disease 
was  much  lower  in  our  population  than 
in  either  of  the  two  previously  reported 
cohorts,  and  this  is  in  part  responsible 
for  our  lower  error  rate,  we  believe  our 
remarkably  low  rate  also  attests  to  the 
quality  of  our  testing  program.  As  Ta¬ 
ble  3  indicates,  the  error  rate  also  pro¬ 
gressively  declined,  demonstrating  the 
benefits  of  quality  improvement.  Inves¬ 
tigators  in  the  future  may  well  find  dif- 
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ferences  in  the  relative  frequencies  of 
the  categories  of  errors  depending  on 
the  quality  of  the  components  of  their 
programs;  however,  the  types  of  errors 
are  likely  to  be  similar  to  those  we  have 
identified.  Utilization  of  the  USAHDS 
database  had  other  advantages  and  dis¬ 
advantages.  One  benefit  is  that  a  large 
number  of  tests  were  performed  in  di¬ 
verse  settings  and  for  diverse  indica¬ 
tions,  facilitating  generalizability  of  our 
results  to  other  populations.  Another  is 
that  uniform  techniques  and  interpre¬ 
tations  were  applied  to  a  very  large  num¬ 
ber  of  antibody  tests,  providing  a  wealth 
of  data  that  might  otherwise  be  difficult 
to  compile.  On  the  other  hand,  the  fact 
that  a  number  of  our  cases  had  been 
tested  in  sites  ranging  from  Germany  to 
South  Korea  sometimes  rendered  clin¬ 
ical  information  and  follow-up  difficult 
to  obtain. 

We  excluded  infants  from  this  study 
because  they  are  known  to  transplacen- 
tally  acquire  maternal  antibody,  which 
gradually  disappears  over  the  first  9  to 
15  months  of  life  when  they  are  not  in¬ 
fected.  However,  we  believe  they  may 
provide  further  evidence  that  the  un¬ 
resolved  discrepancies  in  our  three  pa¬ 
tients,  and  in  those  reported  fi’om  the 
Multicenter  Cohort,  are  due  to  erroi-s 
rather  than  true  seroreversion.  Individ¬ 
uals  who  serorevert,  for  whatever  rea¬ 
son,  could  reasonably  be  expected  to 
have  a  slow  decline  in  antibody  strength 
over  many  months,  similar  to  uninfect¬ 
ed  infants.  The  three  patients  we  clas¬ 
sified  as  undetermined  had  abrupt 
changes  in  reactivity  status,  becoming 
entirely  nonreactive  only  12, 18,  and  69 
days  after  clearly  reactive  tests.  Clear¬ 
ance  this  rapid  lacks  biologic  plausibil¬ 
ity.  It  is  the  type  of  dramatic  change  we 
have  seen  for  cases  in  which  errors  were 
made,  as  opposed  to  infants,  who  seem 
to  be  the  only  true  seroreverters.  Hu¬ 
man  leukocjd;e  antigen  haplotyping 
would  have  been  useful  in  further  con¬ 
firming  attributional  errors;  unfortu¬ 
nately,  only  serum  was  saved  from  each 
sample  of  blood  obtained  and  cells  were 
not  available  to  perform  this  procedure. 

We  have  demonstrated  that  after  the 
performance  of  several  million  HIV-1 
antibody  tests,  there  is  no  evidence  that 
an  individual  who  has  been  confirmed  to 
be  seroreactive  by  two  separate  sam¬ 
ples  can  subsequently  become  nonreac¬ 
tive.  This  has  several  ramifications. 
First,  it  is  important  to  obtain  two  dis¬ 
tinct  specimens  before  labeling  an  indi¬ 
vidual  with  HIV-1  infection;  this  will 
overcome  the  great  majority  of  inad¬ 
vertent  errors  that  may  occur  during 
the  testing  process.  Second,  once  an  in¬ 
dividual  has  been  confirmed  as  reactive, 
there  is  virtually  no  chance  that  a  prop¬ 


erly  performed  test  thereafter  will  be 
nonreactive.  In  fact,  if  such  a  result  is 
obtained,  those  performing  the  test 
should  look  for  errors  of  attribution,  tran¬ 
scription,  and  testing,  which  are  immea¬ 
surably  more  likely  than  seroreversion. 
Finally,  our  results  have  implications 
for  blood  banks,  which  perfoim  HlV-1 
antibody  tests  primarily  to  ensure  a  safe 
blood  supply;  as  such,  they  should  con¬ 
tinue  to  discard  blood  if  the  individual 
has  even  a  single  reactive  ELISA.  Com¬ 
mon  practice  is  to  then  perform  a  West¬ 
ern  blot  and  to  notify  the  donor  if  that 
is  reactive.  In  such  cases,  we  encourage 
blood  banks  to  refer  the  individual  to  a 
physician  or  health  department,  as  many 
undoubtedly  already  do,  to  be  retested 
for  confirmation  of  reactivity.  Blood 
banks  should  never  accept  donations 
from  individuals  with  a  history  of  two 
previous  reactive  HI  V-1  antibody  tests; 
even  if  a  nonreactive  test  is  obtained  at 
the  time,  that  history  would  indicate 
that  the  nonreactive  result  is  likely  to 
be  erroneous.  Our  study  provides  com¬ 
pelling  evidence  to  dispel  the  notion  that 
infected  individuals  may  lo.se  antibodies 
to  HIV-1. 

We  wish  to  thank  Sally  Fuller  and  John  Brund- 
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